M \^ ^ ^ m X >' , b\ 

P S V t O lb V 

H <R ; Id \ U . rfock t t- ^ xKv - * „CTURB 
V 1 )t\( v ^5 AD \ \ 0)Q P C - r \P V ? ' 

Pka.se replace the paragraph beginning line i of page 1 whh the following rewritten 
paragraph; 

1 . , > > v as v i I v < v ^ . s " . V~ 

1 " ^ v ^ "> wis ' aa.nt so \ Ms s h s no - ^ v. t n ^ n ^pti 
application Serial No. 09/387,1 !0 t filed August 31, 199% sow US. Patent No. 
6,427,196.-- 



bease replace the ?egimiing e t v. tol ewritten 

paragraph;: 

— The memory controller performs memory reference sorting to minimize delays 
(bubbles; tn a pipeline bore an uueriace to memory. The memory system is designed to be 
'T^ !v . > M in' ^ ^ivieiur a'k«. , , x m 

memory reference sorting which rednees dead time or a btrbble tiiat occars with accesses to static 

\ . N T ' x. -i - e x x. i. 

'» v., re siamn imcv I -aw „vn ;emT ami vvrhos produco .i <• or a dead time while 
waiting tor current to settle on conductors coupling the SRAM to the SRAM controller, That is, 
the drivers that drive current on the bus need to settle oat prior to changing states. Thus, 

v e x 5 u v < g n . 5 

t v n >og 3 s , i M \ cd h\ '•op 

vn .a x u t. i 1 ^ 1 n v „ v v. v ^ v . . 



Ssrsas Mo. . 10 ""WC A\ 1 \ % : , - < s 

V ..i Ft >sw;s K : :0< i 



close t>> nax sailahkbandv> di Group;; cads d writes imp es e-ti 

c m^ia^g Juc v\ucs ) .o ? 1 e re-iorr's t .. cere 

c* - 

Please replace the paragraph beginning at page 4. > 1 0 with the following rewritten 
paragraph; 

- de>eo;\ . v h a vnsau: . J (, \^ier -.0 ; .hs\w . - -a e \s ; .„;e v.\ee 
i i ^hiv < vi " i c a \uit \sca , u , „\ 

sueti as a ppppheeh_ Cipp pen epi go targe; egPCI} bss 14. a memory system 16 and a second bus 
IS, ^ ^> ~ , v. . k^o 

bandwidth oriented rather than latency oriented. 1'he awi >• k multithreaded processor 12 

has multjpl ' ' v v s ; ■ ,>ac - hardware v 

simultaneous , ! s w ork or a task — 

e v - * „ a i _ ^.2 <. ^ < . 

paragraph: 

1 Cs sv 1 k" 

V UU wW .X >v < 1 , [ , 

v o e v - I ifrv-o'j nos;'.. , 

sto e^ „p ! > i v p- , 

e ! \ % es ^ -\ > •> v \e - v . o* 1 i • w v i . s 

In one eirmodiment the ' w . < v processor 20 is a Strong Arm® (Arm is a 

< v x i i v I K n w oi i v.a i 

h J>^ro.o- s sten 1 hrough the operating sysien e c 

srcQre processor 2 ea unctions opes eonmieroeng iei N " ~ s 2t Fhe centra 



ippUrarus . > ' s Ov \ \ I * - 

Serial No. : 10/7^6,702 5 F< >'WTe tmeKVrp 

Filed Febftjsj /H 

Page ; 4 of 3? 



_ _ ' ^ V I , V. > C V < O „ S ^ ^ t t 

operating system. For the ^nimLcon^ileror core processor implemented as a Strong Ann 

AtO igloo ea new XWorksA(V I I < — . a- - ; - s ; \ xi g~CUS a 

freeware operating system available over the Internet, can be used. -- 



paragraph; 

- The hardwaro-based multithreaded prou^m 

neuKHpnu u rj"C s ? \A uiv 

plurality of program counters in hardware and states associated with the program counters. 
5 + e > > t ' ! >. jj , - ., , 

the Ti \<"> ! 1 22a-22f while only one rs actually [operating] ex ecu dog at any one time. »- 



Please replace the paragraph beginning at page 5, Hoe 15 with the following rewritten 
paragraph: 

microcugincs 2 \ 

v. o - ^ N ' - nfuhues tbi puxvivii*. oj. m . ^ \ n The six 
ii M m . 1 NwU.ooan^ k. dm, * .a < „ \ ow 

^ t « 4 \ ! m \ i v ! i (. ^ s v i j ^ s 

Mm ^ ! w . 1 w u \ v .o ..vsoo \,, s\V - 

g , ir "» ^ \ , v oa and SDRAM, a* w . e owca,\ v Vi 
processing large volumes of data, e.g., processing of network payksois from network packets. 
The SRAM controller 26b and SRAM memory 1 6b are used in a networking a wooro^ o 

« aienw s _ ^.<_\ _ k ^ ^ 

core processor 20, and so forth, - 




:iiesJ Rei P75? a' x !atsi( >nx ; 1 i 



Please replace the paragraph begmrnrig at page 6, fine 29 widi the following rewritten 
paragraph; 

-~ The hardware context swapping also synchronises completion of tasks, For exampl 



functional ends, e.g., the iirsij.pjirst.papbpjs (PBUS,; interface 28. the SEAM controller 26a, 
arid » SDRAM controller 26b, when they complete a requested task from one of the 
iiieros 3g 1 c\ 1 i_ l f 

1 t is received by the 1, ^ the miereengtne can determine which thread to tarn on. - 

dees*. _ v 
paragraph: 

-GtwcA.n -> >e i mt iL.Jt^ioi tie 1 n wVv e s v 1 > vC^sor Oisx* 

aw;to^ y s „^-v v« iShopu.^ lua!^ , v \ w> 

n ... s SK i! ^VIO \ \ ... 

, 1 v A.. \v m ! del . ! 3 w to- v <. no . a' 

n y t s n 1 wJt "o .0- - v > < 

communication d<e- ice o; intu 2 ce that ,ia:os - a d- a aa . w„"> a Co r.murdcaA « 5 
system 10 functioning m a networking application could receive a plurality of network packets 
droni the devices 1 3a. 1 3b end process those packets in a parallel manner. Wad the hardware- 
b w i rnuhtt dreaded ; cease 2, eac net rod packet c -e independent] csaed 

x 2 w N ^ . he p^ragrapk begmmng at p f ige " „ ^ \v 

paragraph: 



hit the same shared re? 
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the - cample foi isc of pre ccssoi 12 5- a print engine foi a post crip p - ccssot » 

C v ^ S ! „ li.it ^ S ^ < , ^ > 

f v v t, _ at i l ! v v- «„. ,v\ 'V'UCv 

" , n - "> a v V \ . s v. . ^ . 

m - 

Please replace the paragraph beginning ai page ?, Hue 28 with the following re written 
paragraph; 

:u.s 8 Hi > ^ lone sbodsmc E B s 

[(FIFO bus)]. The FHUS interface 28 is responsible for controlling and interfacing the processor 
1 2 to the FBUS 1 S, The FBI'S 1 8 is a 64-bit wide FIFO bus. usee! to interface to i Media Access 
e-! ces — 



Please replace the paragraph beginning at page 8. line 4 ; the t s. % t 

paragraph: 

- ''lie T n , a >a_ > ^ .a a s. ~ , , . s 

< i > ^ ' - vsoe cm t le PCI 14 bus to the processor 12. The PCI bus 

iv ^ v s ■* i Ma Ion arc > 6 v. g , ^ * ra \ • 

1 1 ^\UUH ' i i ^ ^ "J 

s „v v s v i CtP w s > 2 o\n ( a; ! » ^ 

o DMA channels so if one target of a DMA transfer is busy, another one of the DMA channels 
can lake \^ I hi h bia io aeiner <. - it to a* n „ nuaaa;n :2;..;. ■■ a in 

trfau\^, W~ > . t ws at nne 2- s.,ppir f - ^ <_ is N 



^Tk 0 0 s - s. ? is !i l,v v < , V V v v 

20.se h t i ■< data direct torn the \ it* ace 2 

Please replace the paragraph beginning at page S t line 22 with the fbilosvmg \ t< 
paragraph: 

~ Each of the functional units are coupled to one or more internal buses. As describee 

-has _ > v < m -sot 12 also is cons r 1 vkv t <-uh o» sum ot the 

xt idtl os hi the processor 12 c\cc c <0 >us « 

. N \ ' ' ! \, 4 v> >„ 1 c < . u ^ w o " 

: > \Sfj I c is C 

the processor core 20 to the memory controller 26a, 26[c]h and to an ASB or AMSA translator 
" AscAkA IwAw 1 he \PA bus is a subset oi . 

Strong Ann processor core. The processor 12 also includes a private bus 34 that couples the 
iv ) i! n \\ o 3 - ee ?t A 

^ \ v. j uoaUoI c ■> J s k 

memory system 16 including flash read only memory (flashROM) 16c used for hoot operations 
and so forth. - 

A- -v v ,o \ aaniph beginning a. vpe ! nA 
paragraph: 

l« i ^ cs ex ernes 

11 1 s to determi ~ the aval able t uvad* to b 5 r j 

1« 1 S , S ' \A i i „ ^ 1 _ 

PAti\p t \ n w , v o n . i ^ . . k i 
store > l island n mennnp Acre cc requests 1 c 41 cues e A nu-iu os\k nenmr} 



N r - Nc 'Ihrm Oicmltel: P7570C2 -lotd Corooniion 

KLxi Fdr^ t, ;r^4 

Fags : S of 3? 



I U 0 1 V , V S S> ' js 

cannot complete their memory references to the SRAM unit out of order. The raiexoengines 22a- 

V ! V ! fii\V s -. ^ - V 2 

o*v>aL:v>"-wvfx ! v. 01 < v T v t s ^ -. ! X U, < SO 

processor 12 operation. -• 

Please replace the }khv r.o.ph beginning at page 
paragraph; 

- The FBUS IB is a standard industry bus and includes a data bus, e g. ; 64 mis w see and 
sideban< c kb^s ami road vrite control. The i ee 2d ;> de- °he .ihlns 

<- s vtu u s ' t k, > , 

» 1 > rem the Os 29a-29b, the tnieroenymes 22,K?2t i mot 
command the SDRAM controller 26a to move data from a receive FIFO in which data has come 
Votu de\ ceoi \n 

controller 26a to SDRAM memory 1 6 via & direct merrorx act,,*- < ot. & ^ 

^!0-o<oo, . — \ s * ^ o» ' 28, out to FBI < - . , ' - *<\, 



y K. i iC ,v 1 >! v v. V , 

paragraph; 

^ v . n \ . ,u cs. U'li^wU^ ;o 'be S^ vV 

I \ WiS s 0 i \ hBt * o-Coes 



are sent toe ( > hot m id the s area csourcx lev the share 

J i >*vU ! N <- * v. t v < S v. "< 

, - , NS s t l ■> l h 7 S > Cv,t~S J t * v - , iv. V w J 5. 'v M> 

With ibis feature, there is a 0 cycle stall , waiting lor data internal to the microengines 22a-22f. 

Pie:,*-: , < tin p-Csp:raph > ^_ ^ g at paev ' " Lrae - I -he ioik^o-u ,^im 
paragraph: 

- The data buses, e.g., A SB bus 30, SRAM bus 34 and SDRAM bus 38 coupling these 

there are uo Menial bottlenecks. Thus. \ order to avoid u ! \ the processor 12 has »u 
iuudv Ki! a ^ : c : . where each of the functso-nn un ^ s -v »v ded ^ rh i, k\n* iw sec the 

a mses As an exams 
bus at i>3 Mi L ^ v\ ^ ? ta bus could has e 

jo b>u- k n V id a write bus oi huvwktca Ml ' 

\ t ^ v o„o , • '"'^ i * \ ioe \hh Uuuh e> oik. o \ e ,v t ;o ee: 0 > i It \ 1 . n 
SDRAM ~ 



" o ,\ ^ ^ a lagc 12, hiu 

paragraph: 

K i ^ \ ^ i t ^ S K ulKM . ! - > „ , N 

a direct communication to the SDRAM controller 26a to the bus interthce 24 and to SRAM 
o > v. 22 22t tsCC'UC n > 

S ! " < . „> < _ v< ' v 5 uUMU. PC \>h I .UV..' - 00.0x»l 



AppiK.ro \b. .h * \0Tv.i o fi Attorney's Docket No,: 10559-078003 

\- ; " "\ VrtO-O '- "5vCa tntd C,cp,>:xvss 

Fsk-J U-tei.r. 1 T<\.; 
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> i' engine transits ^ - ^ s < n > vs 

22a~22c. - 



paragraph: 

MroL" vi 5 \ *. >. 

microprogram. The ^ p < is loadable by the core processor 20. The microenglne 22f 

^ o k logic include -> a t *. s,, . "".to 

program e v \ "To ~1\ i»it, k>*u muo p»o v $ 

in hardware. The mi croon gine 22f also includes context event arbiter or switching logio 
Context event logic 74 receives messages (e.g., SEQU# EVENT RESPONSE; 
FBI.. EVENT. RESPONSE; SRAM EVENT_RESPONSE; SDRAM ..EVENT RESPONSE; 
am A<51 1 '( \^ } from each one of the shared resources, e.g., SRAM 

26a, SDRAM 26b, or processor core 20, control and istatos registers, and so forth. These 
o s v\ i o - , a v n,. <o L <v o. s . ^ - > e < hs > 

^ Leu the 
„a - ur e a 

m. \ ' , o- o e - s v -\ 



Please repi&ce the paragraph \ * t at page hi. line 7 with the following rewritten 
paragraph; 



Fik-d : hVbr\wr\ letmO; 
T&gc : II of 37 

~ In addition to c\uit signals thai are local 10 an exeumng thread, the ,\ •cruiu^-- 7A 
employ signaling states that are global. With signaling states, an executing thread can broadcast 
a saguai suite m ail nucroengines "A fRooehc \<. ^ v a ^ s :,\ i Ao aad . nuv>*ds m 
tu !g vs ^ s ! ^ - n v i . v ^ v > *iu s. >\ a 

sine a source o n esouroe is dm sen oil g - 

^"v- e ; hoc e w . v 

paragraph: 

> uj o h „v 74 h ; aibe, , - v s 

embodiment, the arbitration is a round robin mechanism. Other techniques could be used 

kh i_ is * s «. t i v . 

execution >s X h 76 that includes an arithmetic logic unit 76a and general 

purpose register set 76b. The arithmetic logic unit 7ba performs arithmetic and logical functions 
as \ve'i — ! v ^ e5 [sj set "Ob has a relauw u encrai 

purpose registers. As will be desenbed in I k 3B, in. this ' there are 64 general 

rmeese oge-u. ^t > x \ i <. > i r^svnw 

,gf ^ a^ o ^ - „o \ - , , ^ x - > i 
, s . .... 

s v o ~ - 1 i U -t i 'cw-sf e 

paragraph: 

** i k !T «.} < s n \ t < * , ^ v 

reeister stack SO. These registers are also windowed so that they are relatively and absolutely 
act ess . \ , tsk vgi ? r.-r stack " s when < 

^ rh v - ck ^ s v * i n \ Suhscquc 

ameurrent with data arrival, an event signal from the respective shared resource e.g., the SHAM 



•V a Doc.kst No. : 10559-078003 
C'lvn; t-aa S "■<;; end 0>p< n-ioa 



f „ ^ ^ " «. > v 2o k'U riOCvN 1 AVVv IW^O. a 

, V i v * \ ' 'w N ^ V tv ! 

S S i t M - N . - 'W V > ^ ^ WV. Ui t\ , W , 5 ^ N f \ "> } ^ ^ , J 

path. v ^ r i s v ^ 

! ors u kvi , ^ ~ 

Please replace the paragraph beginning aJ paeo , v < - ^ * s 

paragraph: 

This pipeline Includes lookup of microinstruction words 82a, ft amadou of the register file 

82c, and ^ . - , - m v- ■» ' - mors 82e. By providing , a ; e-oac\ ,'. 1 < s m*< a " 
\\{,><h-i\i'- ui, ,s rmdln , ,s am l w > <u < „ i>vv.,vv > m tr 

RAMV, the r k . „ we pe ;orm a simultaneous register file read and write, which 
> . 

Please replace the paragraph beginning at page 24, hue 24 veith the following rewritten 
paragraph: 

microcontroller owcro-prograam could be designed. One would be that overall niicriKaa^foeig 
iuw's '\i compute throughput and overall memory bandwidth are optimized at the expense 

fsnrgk mw\ , c\ ci s a a > - > , 

'f \ "m t k ^ _ v s , ' ra a e e 

e ^ , v , : elated data packets. - 



Please replace ihe paragraph beginning at page 24, line 31 with the following rewritten 
paragraph: 

- \ s >^t, s ^t .Oi 'L_l t" I u' .,v V \U\i >U •> 

op-jmized at the expense of overall e >_ > > a v compute throughput and overall s ■ \ 
0 execution or a 

t t s 1 «oi m raw Koh j\v v oOru 

other considerations such as memory bandwidth or overall ( i t , _ i A real- 

wcnald not be bandied because the goal is to allow the single real-time threa 1 to execute as soon 
s possible— axecaho > uiJrtpk hreads would hindc this abi t - 

a 24 1 ! . ewrnte 

paragraph: 

•■• The coding style of these two paradigms could be significantly different with regard to 
si < ^uiU nj j. K s 

-< <. >. v v - i as rotable m > dc e m ^ <. . , t l ^ 

>y those , s s references as - s >k vou.i< t 

>e moo n., . i \> j ,! t a oc ,,'•>> 

t ^ ^ v ^ ^ - i t! „o ^ osa> n > is s 

ease replace the paragraph begmni pag 
paragraph; 



v A . !V- : Y„r - n J, V bv . si ai. 



Attorney's Docket No.: h> v ' 



Re v. 3C the ?■ agustei dd e , m - I .u * sib y 

( i o s u'l.iik « f f 

^ ! V i. , ! <■ v. v. V » ^ H S ^ V S 

and B bank registers have isbA . Each bank is capable of perionning a ssonbtaneoas read and 
write to two different words within its batik. - 



paragraph; 

x. s X - x ' o :sMej e 76bisaisc > - 

o „ „ -. ^ n . ; ^ ! , x s w x >_ - end its 

e f - - "wu >M,ltiiihu.' . ,n( . n., 

wilt find its register j) at 77c (register 64), and tfaread_3 at 77d (register 96). A simikr sdrcrne 
> ^> ' ucia i > me a s are o r' y d tt rtul to $ » k ^ ?c »l c^v* 

>p e> b threads can use the exact same control store and locations but access 

difeent windows of register and perform different functions. Hie uses of register window 
n! , \ es pan ide the requisite re i bandwidth «. a on 



Please replace the paragraph beginning at page 28, line 8 with the following rewritten 
paragraph; 

f <&6:a5 1,1 b6:b5>~i.l or<d7:dd? 1,1 thei he o 

specified in the A 5 B absolute field, only the lower half of the SRAdh'ASB and SDRAM address 
sparse. ^ , so u [tieemcA . oaves 




Adiletta e: al. 



' -r-. ^ \ A ko \ - ; - "■>> , ' 




«•;, 10, 2004 



i thi ctKx C \ vpov\ e or] . Htyftcse n, s ^ 1 - 

- > - SRAM SDRAM still uses the tld ddres pace. - 



paragraph; 

~ 5 ! - a] are specified as an ad s 

pace t deb zdh\ i 5-bit source field (a4~a0 orb4-b0): ~~ 

2h >k x " >' ->u ^ iu ' x \\ ' 1 1 1\ KP e\\* !\t 

paragraph; 

- The mieroengmes are not interrupt driven. Each rnierobow executes until completion 
and then a new flow is chosen based on the state signaled by other devices m the processor 12. - 

Please replace the paragraph beginning at page 29, Hoe 13 with the following rewritten 
paragraph: 

\ i V \i K I v x < 

~ es N v - unit, >a vi .'ok 1 bo ' >> 

1 . 1 ' ' we:eq cms to g to any of the functioning units ( vei sat cms; 
nc x , eierence reqtrest, the referern s conic f trot gh tl e 

address and e^ao-a.v oi v uc !: •. • .k i . s } \ \ i controller ~ M It' *K r v >ton nee request has 
a bit set called the ''optimized M EM bit" the incoming reference request will be sorted into either 

U ~\ea \ k ' i U\X. VK(!iK - u vC V ? . v^U ia SU >C,0 Ck\.n > C 

have a memory optimization bit set, the default will be to go into an order queue 90c. The 
>fuM\ \ \ uentrelior 26a - a ■vsouta: which is shared among the FBUS interface 28, the core 



k 



line 17 with the following 
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MKs „ 1 < v ^ K S ^ i\! ^ S 

machine tor perforn noR - , < >r i a? ;c 'o o \ „i >\ The SDSAM c » e 
{ ! SDR V v 



Please replace die paragraph beginning at page 30 : ao 16 with the following rewrrhen 
paragraph: 

- The SDRAM <. ~ o "e lm ^< includes cure a - . \. ,^ k ^ < e aSR aa R 
i 2 c» s the core proe; , - N 

v - > *. joci a *1 hi, Ja:a pa;h and u 2'* 

accessed to; and torn memory through MEM ASB data device 98, eg., a buffer. MEM A SB 
ji Ah n t - s i _ v _ v \ 

^ \ ^ , M! ^ v 

t - o> ^ tt^ \ \ X s - > v.. * ,a -R 'bough the SDRAM intcn c. 1 < o tR x \ n?e no \ 
16a. V 1 > > ••• i - \i v The 

*> N > X R »luU 1 A 0 5 ^ v p ! , f 

bus, -■ 



booe a o !h. s h hog mi g at page 3 
paragraph; 

o , a w niaitv ihe order otYcferenoe reegest 

w < j n < , \^ u JU o 

upon completion of a sequence of memory references to both the odd and even banks. If the 
mieroengme 22f sorts the memory references into odd bank and even bank references and one of 
*i >itks i. oa m \ o dunned of memory reference? re . a* > < ^ t 
is asserted on the last even reference, die memory controller 26a could conceivably signal back 
to u kroengin^ n e memcn request had completed, en s oca < cferenee 



Applicants V s <; « I \dii«;a ei a.' 
Fags : 17 of 37 

occurrence I < sc u e ^ , s 
avoided by providing the order queue 90c allowing a rnieroengnu to have multiple memory 
references outstanding of which only its last memory reference needs to signal a completion. - 

<J - N ' ' i to 1 \ t i ii , p.sO^ , ! i. I (M.tiv-j ei 
paragraph* 

v ^ 0 ! i < " iK 1. vs ! f 

priority queue 90d, aa incoming memory reference fiom one of"i> * oi jgines £ e.s dnec to 
s operated pi unahsh u- prion: an oihe eierencesui 
the other queues. AH of these queues, the even bank queue 90a, thetxl< v ce, a, 

"* Uf ^ 1 ! K tf U V I \ . k i« ti tv >, 

^ v.fb ^-'ireuiVd iv.m H Junes en! windows, each oindov \ ,< ,u i-w,; .*.ao „aJ t 
xaok s se and Jrdonng opt: ais arc om> a l > 1 v 

ecu bo placed » mo a, u < , \m ,\ 

\ ^ " N » v . ». - c ... 

cm ^> bom J queues, -■ 

He^cuy 4 ; tpb Hog mmy t page ? v ~i<Hvi{h tnt ib 
paragraph: 

~ \dd < c dc . K ssqneu < i 

qeci ih a numbe f e ue is Hie memory re esis sent o SDRAM 

interface 1 10 via multiplexer 106. Hie multiplexer 106 is controlled by the SDRAM arbiter 91 
which detects die fullness of each of the queues and the states of the requests and from that 
vnv do-. ;> o - n - l^K < v i „ 



-,D \ v. s 



Please replace the paragraph beginning at page 3 L bine IS with the following rewritten 
paragraph; 

the u } plc%t 

i c v < vi yes 4 , cr e 1 ck c - - civratc< The 

v iim.v n , dp >vV - . ja^e ! 1 v te.e f •> >rrc" M \ - - ><> 

r ^hs'XW t,i d>\neo< . n cs ltd 

WPh< i S ' ! „ j is. s l KslPis < % W, w. f w v < < 

i . . . ..adcaread bus e<n . w , ^foufed 

rupees u e ^ <)« 1 ur.M^,o > _a-22f - 

>lea ew w „, > ^ ^ 

paragraph; 

- A feature of the SDRAM eomroiler 26a is that when a ^ v efow sto eJ i i 
the queues 90, i« addition * the optimized MEM ok that can be set, there is a ibbgainngg 
The chain lug bit when set allows for speeiai handling of eoniiguous mernory retbrenoes. As 

ie <. nut u c< u ins i> cu . fo 4 
i < i! » K i uw nn 5 - e t n-h k ^ ! i v. ( s 

request. • 

lb case replaee the paragraph beginning at page 32, line 8 with the iotknwng rewritten 



' < \ \ ~" " - 

5 led 
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-a k .v - PsX ,_\ v s ^ >t 3 



set, r ! ivus es will typic 

* V ' ' s s. i f v vs U i e 

provide synchronization, the memory controller 26a need only signal at the cod of the chained 

^ ' a v ,um > % >u < s 

^viici} , .« , , . > * s . _ , , , s , i >diH«u« 

hanb a < e on one of the banks issuing the signal 'Vhno o o she ethos 

N . cohort > i t i n hn i? used by the 
control!* \ n • ntai the neraory references from ht urrc 



Please rcph.ve o ( p cay .qC beermrang at page 32, line 2! whh t« lt * toKoo-a,:, a written 
paragraph: 

~~ Jtefedngto FIG. 4A, a flow representation of the arbitration policy in the S DRAM 
controller 26a is shown. The arbitration policy favors chained microengine memory requests, 

he process ! 15 st ats h\ exa uning for Chainc* ntauengme memo te\ , , 
s i a_no ^ l ^'if i . 

^ ^SBhusicqut: -top 1 1 5b followoj 

Requests yep ' ! 51 and Sa.no Bank Requests step H5g. Chained request are serviced 
completely, whereas service} s ] steps i 1 5b4 15d are serviced in round robin order. Only when 
* " *v - a. r , ! i.alj ^ ' prx* s s,s , s < n 

Chained ink < jre when ih< s SDR memo 

^ - s - s OO.xPVi' 

t \ » « sdt \j Ix oeyyos s . . e o ^ 4 i 5 C 

C s f x v xi ) s n < „ \ a tk v , 

s _ 1 1 is - < on the mici >en c .v. u 

requirement TO However vim odxr husc>. the arbitration priorii ^oukibedi en 
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Please replace the paragraph beginning ai page 33, line i 8 w sin the following rewritten 
paragraph; 

- Referring to f K> 5. the memory controller 26h tor hie SHAM is shown. The mem or 
^i" <- N - ex _ i.s i v eg etc r ' - T < 

ill v xm f, u K i u \ 

<ui, > f l \^ \ . 1 m v The 

udd , . ik t 

■> ho ? rv>t - , < , v M , i n,<x\ x , i , ..kh^ 1 ' 

wire 5 ! \) gem i < iaV\i«u. ^ 

\ - 1 i queue 120 couhi . •> \ !e e „ ae.s.ue. Aj 

, v ... - _ _ _ s - > »n vi > "<i 

o, o f ■ l> -~ 



paragraph: 

■US b x _ 1-e core processor 2 '<? i \ < N b 

->B n ^ I, h" u r i en' i s ( 

s^^ i i ^ wesv^ A.em ( 1 1 M cc ' AA „ g . a KdYe; \\\ \ \SK 

data device 1 28 is a queue ior write data if there is incoming data tksw the core processor 20 
s , \sj steshu. c A U i ^ K^iJ ito ht \ Vi fcSB deuce 12K « id 
subsequently removed from MEM AS 8 device Ms through SRAM interface 140 to SRAM 

sR n * s ^ tngn r Kg i > i i \ mi u 0 

bus. -- 



Pkasev- >. , , - 

paragraph: 

•• The rnaonon tequeats arc sens to SRAM mx;ia^ \n$ xfeoA r-.j-: RM "Hk. 
n rpfevei 13 Ncinuoliodb heSRUtafene * * 1 r. d - e^oiRaeh tfe 

! .v d fiom that dex ... 

value sttsrui in: iriorii seniee cuntrt register 130 Once c lot > ? ci 

;s ^Ar.co i s decoded and an address is generated. 

Please rep t epara aph beginning a 
paragraph: 

~ The SRAM Unit 26b maintains control of tiie Memory Mapped ofl-ehip SRAM and 
r.xnanx , , a n iROM). Fhe SRAM controller 26b can ad es< * ^< 

with, e.g., 8 MBytes mapped for SRAM 16b, and S MBytes rese ved \ - s pe< k unctions 

ROM 16c. 33d Console pen e^c-s i MAv do- kv. t 3 > 'b 
K:eessi.oas MON ersA] SRAM is usee br local I >k i s 

queue management Anrmms. -■■ 

- - ^ - . vjnnng at page 35. Inc , 

paragraph; 

- The SRAM controller 26b performs memory reference mrimy to ronnmme delays 
< ic SRAM interface i4U to SI e si 

controller 26b does memory reference sorting based on the read function. A bubble can either be 



\p;. ate s th-ev \ eS:ia ci a 
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. < , >hhegh h\g it r „v dT .oe - ' : T\-cp >. , , 

paragraph: 

Oil' oliu To N k il \ < c ^ ■> 

. < C v L i Ot M - S v 

» sMKequent read-lock :v\;i\ - . . ,c, ; * mdqa.ue 

lib also nadades a Read Luck Fad Queue 120d. The Read Lock ; ail Queue Oki is used io 
s <. 1 *v.c v. c £ kx s C \ * .!>') 

( ^ v >u uor ret^n- 

processed sis address and control queue 1 20. The memory request wid operate on either fee 
ou a Qua e 2 . 'Cad c^ee 1„!^ asm v>-d iccogs i/t s . c s - ek u-quc 

ivu'kt.V' n „ s ; ^ v i t „ , , , t x 

alremh locked Hdkas memory location is locked front an prior ro.ul lock n...an-s, ' < ib 
memory I.o equest v\ i I be stored intht ead lock Od. If it is 

unlocked o ifdeikv 1 ~o shod s no lock on that address, then the ad kess e! that memory 
reference will be used by the SRAM interface 140 to perform a traditional SRAM address 
road/write request to tkJkAM [memory] 16b. The command dqeqder [controller] and address 

v. t - v ( 1 'U kCK O kip 00 v iv 10^ 

; v s v c-oeoi in-trued n a pro,e tier t ced tl c < s has ended 

wv v * il <ri t ; v t ' \\ ^ took 

i' \ s ' 0 -u , s ! , s i a p > , < $' - , A ^ s-op 'a 
chance to Issue a memory took request. — 



ok replace the parapet * ■* a ai pape V a t d s. op o urpten 

paragraph: 
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' - v P ! ^ - - ^tom tilt. FBUS ' \ \ ... ^ 1 , « v 

i.HvthKO >L> s ^«.Jv* C^ 1 \„ 

«rao,siii„"^ ^i, u< ^Avd lookup in SR M < s c 

.the packet head >p >u ^m^o. ^ »['^ no < j 



t'io i-o rvphee the paragraph beginning at page 36, line I <■ . 1 the , - - icwrirten 
paragraph; 

~~ The FBI 28 contains a Transmit FIFO 182, a Receive FIFO 183, a HASH unit 188 and 
BI centre' una sums ' v v; uvofu u> * vvinnwn«vste with tne 

nsicroengines 22, via a time-multiplexed access to the SR AM bus 38 whk canoe; 
transfer registers 78, 80 (FIG. 3) m the mierecalgines. That is, all commuuie iii< I I > 

the microcngines are via the transfer registers 78, 80. The FBUS interface 28 includes a push 
state nacl nc 200 U ?usb g data into he trans re 

SRAM is NOT using the SRAM data bus (part of bus 38) and a pal! state machine 2(0 for 
^teiu da e be i ;kr registers in the respective nueroeripfoe. - 



* s ' vg ig c : page 36, line 29 with the following rewritten 
paragraph: 

' m ^ it includes a p<e o i >0 ^ .\n, 0 ' v . 

w 31 2n received an IB) ihv I vs >^ sh ko * 

^.Her the keys are c es redelivered 

1 v\ i. v ^ ? ^ 1 U i 

que heb es 34 and 38 are cacl t directional SDRAM sh/pud d 
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read/write controls to the appropriate nucrosrngine 22 Transfer registers, - 

Please replace the paragraph beginning at page 38, line 1 with the folio wing rewritten 
paragraph: 

r4 l i 1 v ke - s ^ 

^ otcctio thy, pnor to {kvcwiu# the FBI S inu , n 

v s u\ ' isSer regnsiers n v he access > -ht engr.K 

- < - - v , P, should wait N cycles prior to ac ew ne the rcgiste s Inii al ; , 

[A priori ] this count is detenrhnod by the number of transfer registers being pushed, plus a 
nd P£OK t c lea l - he - s „ . 

quickly mm e d\- oct , veluch r v, iskes to read from the read transfer registers to GPR's in 
contiguous cycles, so the push engine does not collide with the nueroengiee read. — 



